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1. Executive summary 

The concept of “natural capital risk” has been gaining traction within the finance sector. As 

natural capital1 is depleted, it loses its capacity to support the ecosystem services2 upon which 

businesses, economic activities and broader society depend. Through responsible 

stewardship of natural capital, businesses have opportunities to reduce those disruptions and 

associated risk in regions in which they operate. Financial institutions, in turn, are exposed to, 

and have a role in facilitating, both negative and positive outcomes associated with natural 

capital.  

 

In collaboration with the UN Principles for Responsible Investment (PRI), UNEP-WCMC has 

developed maps to showcase hotspots of relative natural capital depletion on a global 

scale, available for visualisation in ENCORE. This briefing note summarises the 

methodology behind the maps and is accompanied by a test case of how investors may use 

them. The maps, such as Figure 1, will help PRI signatories and other financial investors 

identify potential exposures in their portfolios to natural capital depletion.  

 
Figure 1. Number of overlapping hotspots of current/recent depletion of stocks of natural 

capital assets (atmosphere, water, soil and sediments, biodiversity) in terrestrial 

environments, and of potential depletion of stocks of natural capital assets (carbon and 

biodiversity) in marine environments.  

Figure 1 presents the overlapping hotspots of depletion of natural capital in terrestrial 

environments (which correspond to areas within the top 20% of relative depletion values for 

natural capital assets), and the potential depletion of natural capital in marine environments.  

 

 
1 Natural capital is defined as the “stock of renewable and non-renewable resources that combine to 
yield a flow of benefits to people” by the Natural Capital Protocol. 
2 Ecosystem services are defined as “benefits people obtain from ecosystems” by the Millennium 
Ecosystem Assessment. 

https://encore.naturalcapital.finance/en/
https://naturalcapitalcoalition.org/natural-capital-2/
http://www.millenniumassessment.org/en/index.html
http://www.millenniumassessment.org/en/index.html
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When using the maps, investors should consider the risks that hotspots present to businesses 

in two particular instances: 

1. When a large proportion of an ecoregion3 or habitat overlaps with a hotspot of natural 

capital depletion, it threatens the ecological balance and the ecosystems’ ability to 

deliver services. This is particularly relevant if a business depends on the natural 

capital asset for which the hotspot has been identified, as the business activities will 

be at higher risk. However, there would also be the opportunity to mitigate the depletion 

of those assets. 

2. When hotspots of all four types of natural capital asset overlap, it increases the risk of 

disrupting ecosystem services. A wider range of business activities will be affected in 

these areas. 

 

Global hotspots of natural capital depletion span 14 terrestrial biomes4, with 10 of those 

biomes having over 50% of their area overlapping with a hotspot of depletion for at least one 

natural capital asset. Tropical and Subtropical Grasslands, Savannas and Shrublands, one of 

the largest biomes in the world (over 21 million km2, found across South America, Central and 

Southern Africa, and Australia) had a 94% overlap with hotspots of natural capital depletion. 

Boreal Forests and Taiga (found in Canada, Alaska, Russia and Scandinavia) had the least 

overlap (14%).  

 

On a more granular level, 775 of 846 terrestrial ecoregions5 were found to have an overlap 

with a hotspot of depletion for one or more natural capital assets. Among those, 113 

ecoregions were flagged as having complete overlap, which means the entire area is under 

pressure from loss or degradation of at least one natural capital asset.  

 

The Lower Gangetic Plains Moist Deciduous Forests and the Sundarbans Freshwater Swamp 

Forests, both spanning the Bangladesh-India border, were found to have 41% and 38% 

respectively of their area overlapping with hotspots of depletion for all four natural capital 

assets (atmosphere, water, soil and sediments, and biodiversity). However, hotspots of 

depletion for all four natural capital assets were found to overlap on only 0.5% of the global 

land area (~ 670,000 km2 out of 135.5 million km2), with over half of the hotspots’ areas located 

across Bangladesh, Bhutan, Eastern India and Nepal. There was another89,000 km2 hotspot 

in the Cerrado (second largest hotspot of overlap for all four natural capital assets), and 

smaller hotspots (under 20,000 km2) in the Qilian Mountains subalpine meadows and Huang 

He Plain mixed forests in China, the Brazilian Mato Gross tropical dry forests, and the 

Namibian savanna woodlands along the Atlantic coast of Southern Africa.   

 

Hotspots of depletion not only indicate where investors should be particularly mindful of the 

market, credit and operational risks associated with loss of natural capital, but also where 

investment could have a positive outcome through a transition to nature-positive activities. 

These considerations can feed into the development of integration, stewardship and 

engagement strategies, as detailed in the test case. Further research and analyses are 

required to understand the regeneration potential for stocks of these natural capital assets, or 

where assets may be increasing.  

 
3 Defined as “a relatively large unit of land or water containing a geographically distinct assemblage of 
species, natural communities, and environmental conditions” by Olson and Dinerstein (2000). 
4 Defined as the largest unit of ecological classification, typically based on dominant vegetation 
structure. The biomes listed in this analysis were defined by by Dinerstein et al. (2017). 
5 The ecoregions listed in this analysis were defined by Dinerstein et al. (2017). 

https://www.biodiversitya-z.org/content/ecoregion#citation-1
https://academic.oup.com/bioscience/article/67/6/534/3102935#supplementary-data
https://academic.oup.com/bioscience/article/67/6/534/3102935
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2. Introduction 

Natural capital is defined as the “stock of renewable and non-renewable resources that 

combine to yield a flow of benefits to people”6. These natural capital assets7 are distributed 

globally, as presented in “Towards a global map of natural capital”8.  

 

As natural capital is depleted, so is its capacity to deliver ecosystem services (defined as 

“benefits people yield from ecosystems”9) upon which businesses and economic activities 

depend. Changes in natural capital, such as declines in soil quality and provision of freshwater, 

as well as the loss of biodiversity, create risks and outcomes for businesses. Businesses both 

depend on, and impact, natural capital, and are therefore inherently linked to the depletion, 

maintenance and regeneration of natural capital. The 2020 World Economic Forum Nature 

Risk Rising report shows that over half of the world’s total gross domestic product is 

moderately or highly dependent on natural capital. In recent years, the concept of “natural 

capital risk” has been gaining traction within the finance sector. Financial institutions are 

exposed to risks through their investees and have a role to play in facilitating both negative 

and positive outcomes related to natural capital10. Through ENCORE (Exploring Natural 

Capital Opportunities, Risks and Exposure), they can also understand their impacts and 

dependencies on natural capital through the sectors they invest or lend to.  

 

In collaboration with the UN Principles for Responsible Investment (PRI), UNEP-WCMC has 

developed maps to showcase global hotspots of relative natural capital depletion, made 

available for visualisation in ENCORE. The hotspots correspond to areas within the top 20% 

of relative depletion values for natural capital assets globally. This information will help 

investors identify potential exposures in their portfolios to natural capital depletion in certain 

geographies.  

 

Depletion is defined here as declines in the quantity and quality of stocks of natural capital 

assets, with indicators of depletion being selected to represent, as far as possible, variability 

in current relative rates of depletion in various locations.  Different methodologies were applied 

in the terrestrial and marine environments respectively, with datasets showing actual depletion 

used in the terrestrial analysis and an overlay of high stocks of natural capital and high levels 

of human pressure used in the marine analysis.  

  

 
6 Natural Capital Protocol 
7 Natural capital assets were defined as a combination of ecosystem assets (e.g. biodiversity and soil) 
and natural resources (e.g. deep ocean stores of carbon) in this report. 
8 Dickson et al (2014) 
9 Millennium Ecosystem Assessment 
10 NCFA & UNEP-WCMC (2018) 

https://www.unep-wcmc.org/news/towards-a-global-map-of-natural-capital
http://www3.weforum.org/docs/WEF_New_Nature_Economy_Report_2020.pdf
http://www3.weforum.org/docs/WEF_New_Nature_Economy_Report_2020.pdf
https://encore.naturalcapital.finance/en/
https://naturalcapitalcoalition.org/natural-capital-2/
https://www.unep-wcmc.org/system/dataset_file_fields/files/000/000/232/original/NCR-LR_Mixed.pdf?1408446708
http://www.millenniumassessment.org/en/index.html
https://naturalcapital.finance/wp-content/uploads/2018/11/Exploring-Natural-Capital-Opportunities-Risks-and-Exposure.pdf
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3. Depletion of terrestrial natural capital 

3.1. Approach 
 

Selecting natural capital assets 
Using a common framework11 to classify and standardise the identification and description of 

natural capital assets across four levels12, this analysis adopted natural capital assets from 

level three of the framework: atmosphere, water, energy, minerals, soil and sediments, land 

geomorphology, ocean geomorphology, habitats, and genetic resources & species. Level 

three was assessed to be the most appropriate level of complexity and aggregation of the 

assets to feed into the decision-making processes of investors because it aligns with other 

analyses available in the ENCORE tool. 

 

The following assets were not included in this analysis, as the past or current rates of depletion 

of these assets are not perceived as presenting a material risk for investors: energy, minerals, 

land geomorphology, and ocean geomorphology. It should be acknowledged however that 

their depletion may present other risks for investors, such as market risks associated with non-

renewable energy assets.  

 

Defining depletion 
For the purpose of this analysis, depletion of assets was defined as a combination of:  

1) the “decrease in the quantity of the stock of a natural resource, that is due to the extraction 

of the natural resource by economic units occurring at a level greater than that of 

regeneration”; and of  

2) “changes in the capacity of environmental assets to deliver a broad range of contributions 

known as ecosystem services” as presented by the UN System of Environmental Economic 

Accounting (UN SEEA Central Framework).  

 

Scoping datasets 

Once indicators meeting the definition of depletion for each natural capital asset were 

identified (see Table 1), appropriate spatial datasets were identified according to the following 

considerations: 

• Dataset must reflect the indicators of depletion identified; 

• Dataset must be a layer showing recent or current depletion or change in the stock of 

a natural capital asset (with data showing change over the last 30 years until 2020 

being optimal), or be a relevant time series to model the depletion/change;  

• Dataset must have global spatial coverage; and 

• Dataset must be publicly available, with use permitted for commercial entities.  

Details on the datasets and links to the data sources used are listed in Annex 1. 

 

Resolution of available and suitable global-scale data varied across indicators. For example, 

although high resolution datasets on non-GHG emissions for atmospheric pollution are 

available in some countries (e.g. the United Kingdom), which allows for the identification of 

regional or even local hotspots, they are not available globally. Country-level values of non-

GHG emissions were therefore used in this analysis, as detailed in Section 2.2. 

 

 
11 Leach et al. (2019) 
12 Level 1 aggregates assets in two broad categories, abiotic and biotic, whereas level 4 
disaggregates them into 37 categories.  

https://www.sciencedirect.com/science/article/pii/S221204161730815X#t0015
https://encore.naturalcapital.finance/en/
https://seea.un.org/sites/seea.un.org/files/seea_cf_final_en.pdf
https://www.sciencedirect.com/science/article/pii/S221204161730815X#t0015
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Table 1. Indicators identified for assessing depletion of each natural capital asset.  

Natural capital asset Indicators of depletion 

Atmosphere 
Temperature anomalies 
Non-GHG emissions 

Water 
Baseline water stress 
Lack of sanitation 
Coastal eutrophication 

Soil and sediments 
Soil erosion 
Soil salinity increase 
Loss of soil carbon stocks 

Biodiversity Loss of biodiversity intactness 

 

Identifying hotspots 

Depletion of stocks of terrestrial natural capital assets was mapped using  datasets that 

indicated the relative degree of current or recent depletion of natural capital stocks globally. 

Maps for each natural capital asset were produced by converting the underlying datasets to 

0.25 degree rasters (global matrix of gridded cells), re-scaling between 0 and 1 and using a 

log-transformation where data distributions were skewed (to approximately follow a normal 

distribution; e.g. where the vast majority of values were low). Further details on the re-scaling 

of each dataset to produce the asset maps are provided in Annex 1.  

 

Hotspots of depletion were identified by retaining the top 20% of grid cells with the highest 

depletion values within each asset map13. These individual asset hotspot layers were then 

summed to identify hotspots where stocks of multiple natural capital assets are being depleted.  

 

3.2. Atmosphere 

 
Figure 2. Global relative rate of current/recent depletion in the atmosphere, as defined by 

temperature anomalies and emissions of non-GHG pollutants. 

 
13 As per the methodology outlined in Soto-Navarro et al. (2020). 

https://royalsocietypublishing.org/doi/full/10.1098/rstb.2019.0128?casa_token=sc4nQ1NVGqYAAAAA%3AChW73HNZVfr5M0gg_l83moXw-UKA_ZoDeAaNA1unT2RG0OXwQVfyIbzPKCmiDhqvr0mlHmZa6Skk
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Depletion of atmosphere was defined as emission of pollutants, which affects the delivery of 

ecosystem services such as climate regulation and air quality. The key air pollutants can be 

split into two main categories: greenhouse gas (GHG) emissions and non-GHG emissions 

(e.g. particulate matter, carbon monoxide, etc). 

 

The effects of GHG emissions are not limited to the area in which they are first emitted, but 

rather contribute to climatic changes on a global scale. Temperature anomaly data from GISS 

Surface Temperature Analysis (GISTEMP v4), by the NASA Goddard Institute for Space 

Studies, were used as a proxy indicator of atmosphere degradation from 1990 to 2019. The 

GISTEMP v4 analysis recalculates consistent temperature anomaly series from 1880 to the 

present day from a regularly spaced array of meteorological stations across the globe. 

Anomalies are defined by a divergence in temperature (warmer or colder) from the average 

temperature over the 30-year period of 1951-1980.  

 

Non-GHG emissions have a more localised effect and result in reduced air quality close to 

where they are emitted. Absolute levels of emissions were used as a direct indicator of 

atmosphere degradation. Datasets for nine non-GHG pollutants were obtained from the 

European Commission Joint Research Centre Emissions Database for Global Atmospheric 

Research (EDGAR v5.0), for 2015 (the most recent year for which data was available). 

EDGAR v5.0 provides global data on past and present emissions of greenhouse gases and 

air pollutants from human activities. Calculations of emissions are based on an emission factor 

approach consistently applied across all countries, with each compound calculated on an 

annual basis and sector-wise. The nine non-GHG pollutants included were carbon monoxide 

(CO), nitrogen oxides (NOx), non-methane volatile organic compounds (NMVOC), ammonia 

(NH3), sulphur dioxides (SO2), fine particulate matter (PM10 and PM2.5), and carbonaceous 

speciation (BC, OC). Emissions from large scale biomass burning (e.g. savannah burning, 

forest fires) are excluded in the EDGAR v5.0 dataset to reduce anomalies in a single given 

year. However, large-scale biomass burning events would be expected to increase non-GHG 

emissions and therefore further reduce air quality. 

 

As displayed in Figure 2, the hotspots of atmosphere depletion (which correspond to the top 

20% of relative depletion values) are found in Eastern Europe, South and South East Asia, 

and the Middle East. Areas surrounding the Black Sea have more depletion of atmospheric 

stocks due to the combined effects of atmospheric pollution and temperature change. The 

Arctic circle is also flagged as a hotspot of depletion, driven by high temperature anomalies. 

The overlap of hotspots of atmosphere depletion with the world’s different biomes are detailed 

in Annex 2. The four biomes with the greatest overlap (Temperate Broadleaf and Mixed 

Forests; Montane Grasslands and Shrublands; Mediterranean Forests, Woodlands and 

Scrub; and Tundra) are predominantly found in the Northern hemisphere. 

 

https://data.giss.nasa.gov/gistemp/
https://data.giss.nasa.gov/gistemp/
https://edgar.jrc.ec.europa.eu/overview.php?v=50_AP
https://edgar.jrc.ec.europa.eu/overview.php?v=50_AP
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3.3. Water 

 

Figure 3. Global relative rate of current/recent depletion in water, as defined by high baseline 

water stress, lack of sanitation and high coastal eutrophication potential. 

Depletion of water was defined as a decrease in the quantity and quality of water resources, 

which affects the delivery of ecosystem services such as freshwater provision and climate 

regulation.  

 

Datasets from the WRI Aqueduct 2019, already included within the mapping function of 

ENCORE, were determined to be suitable indicators of depletion of water stocks. The World 

Resources Institute’s Aqueduct 3.0 (WRI Aqueduct 2019) provides global data on 13 water 

risk indicators, based on hydrological modelling, remotely sensed data, and published 

datasets. For water quantity, the WRI Aqueduct 2019 Baseline Water Stress layer depicts the 

ratio of total water withdrawals (including domestic, industrial, irrigation, and livestock 

consumptive and non-consumptive uses) to available renewable surface and groundwater 

supplies. For water quality, a sum of the WRI Aqueduct 2019 Unimproved/no sanitations and 

Coastal eutrophication potential was used to capture the different pollution sources of 

freshwater from domestic and economic activities. As outlined in the WRI Aqueduct tool: 

• Coastal Eutrophication Potential measures “the potential for riverine loadings of 

nitrogen, phosphorus and silica to stimulate harmful algal blooms in coastal waters”. 

• Unimproved/no sanitation measures “the percentage of the population using pit 

latrines without a slab or platform, hanging/bucket latrines, or directly disposing human 

waste in fields, forests, bushes, open bodies of water, beaches, other open spaces, or 

with solid waste”.  

 

As displayed in Figure 3, large hotspots of water depletion (which correspond to the top 20% 

of relative depletion values) were found in sub-Saharan Africa and the Indian subcontinent. 

The overlap of hotspots of water depletion with terrestrial biomes are detailed in Annex 2. 

Tropical and Subtropical Grasslands, Savannas and Shrublands were found to have a 

https://www.wri.org/applications/aqueduct/water-risk-atlas/#/?advanced=false&basemap=hydro&indicator=w_awr_def_tot_cat&lat=29.101192921101514&lng=-52.18757970614946&mapMode=view&month=1&opacity=0.5&ponderation=DEF&predefined=false&projection=absolute&scenario=optimistic&scope=baseline&timeScale=annual&year=baseline&zoom=5
https://encore.naturalcapital.finance/en/map
https://www.wri.org/applications/aqueduct/water-risk-atlas/#/?advanced=false&basemap=hydro&indicator=w_awr_def_tot_cat&lat=29.99300228455108&lng=-79.98046875000001&mapMode=view&month=1&opacity=0.5&ponderation=DEF&predefined=false&projection=absolute&scenario=optimistic&scope=baseline&timeScale=annual&year=baseline&zoom=3
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particularly high overlap (76%) with hotspots of depletion, whereas the Boreal Forests and 

Taiga, and Tundra biomes had no overlap. 

 

3.4. Soil and sediments 

Figure 4. Global relative rate of current/recent depletion in soil, as defined by high soil erosion, 

soil salinity increase, and loss of soil carbon stocks. 

 

Depletion of soil and sediments was defined as a decrease in the quantity and quality of soil, 

including soil carbon stocks, which affects the delivery of ecosystem services such as erosion 

control, biomass production and climate regulation. 

 

The European Commission Joint Research Centre Global Soil Erosion dataset was used as 

a proxy indicator of depletion of soil quantity. It provides an assessment of global soil erosion 

in 2012, based on modelling of potential rates of soil displacement by water erosion, which 

considers individual land cover type, vegetation cover dynamics and farming systems. Soil 

salinity change, as modelled by Ivushkin et al. (2019), was found to be a suitable indicator of 

degradation of soil quality. The study combined seven soil properties maps with thermal 

infrared imagery and a large set of field observations within a machine learning framework to 

yield global soil salinity maps between 1986 and 2016. Five soil salinity classes were defined: 

non-saline, slightly, moderately, highly, and extremely saline. Datasets from 1986 and 2016 

were compared to identify grid cells were salinity had increased.  

 

Data on Soil Organic Carbon Stocks (SOCS) from Soils Revealed were identified as being a 

suitable indicator of depletion of carbon stocks. This dataset provides data on the changes in 

global SOCS (within the first 30cm of soil) between 2000 and 2018, based on machine-

learning algorithms modelling the impacts of land use change on a 2000 SOC baseline.   

 

As displayed in Figure 4, hotspots of soil and sediment depletion (which correspond to the top 

20% of relative depletion values) were found along the Amazon basin, the horn of Africa, 

Scandinavia and Russia, the Indian Subcontinent, and South East Asia. The overlap of 

https://esdac.jrc.ec.europa.eu/content/global-soil-erosion
https://www.sciencedirect.com/science/article/pii/S0034425719302792
https://soilsrevealed.org/
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hotspots of soil and sediment depletion with terrestrial biomes are detailed in Annex 2. Tropical 

and Subtropical Dry Broadleaf Forests, Tropical and Subtropical Coniferous Forests, and 

Montane Grasslands and Shrublands were the top three biomes, with over 40% overlap of 

their areas and soil and sediment hotspots. 

 

3.5. Biodiversity 

 
Figure 5. Global relative rate of depletion in biodiversity, as defined by low biodiversity 

intactness. 

 

Depletion of biodiversity was defined as a decrease in species and habitat intactness, which 

affects the delivery of ecosystem services such as pollination and mass stabilisation, as well 

as recreation and tourism. 

 

The Biodiversity Intactness Index (BII), by Newbold et al. (2016), was determined to be a 

suitable indicator of depletion of biodiversity. The BII is a modelled average abundance of 

originally present species (species found in such an ecosystem in an intact state), relative to 

their abundance in an intact ecosystem (a pristine baseline). It models changes in the 

abundance and composition of ecological communities in response to a range of pressures, 

including land use change. It therefore reflects elements of habitat quantity and quality. The 

BII layer does not reflect recent change (unlike the other asset datasets used in the analysis) 

as intactness is modelled in comparison to fully intact natural habitat. A global layer depicting 

change in the BII (declines in the level of intactness compared to a fixed point in time) is in 

development, but not yet available. Eventually, this layer may distinguish areas where habitat 

loss is currently occurring from areas where habitat was lost historically.  

 

As displayed in Figure 5, large hotspots of biodiversity depletion (which correspond to the top 

20% of relative depletion values) were found in the Great Plains in North America, the 

Southern cone of South America, Southern Africa, Central Asia, and Australia. The 

overlap of hotspots of biodiversity depletion with terrestrial biomes are detailed in Annex 2. 

https://science.sciencemag.org/content/353/6296/288
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Temperate Grasslands, Savannas and Shrublands had the greatest overlap (70%) with 

hotspots of depletion, whereas Boreal Forests and Taiga, and Tundra had close to no overlap. 

 

3.6. Combined terrestrial map of natural capital depletion 

 
Figure 6. Number of overlapping hotspots of current/recent depletion of stocks of natural 

capital assets (atmosphere, water, soil and sediments, biodiversity) in terrestrial 

environments. Hotspots of depletion for each asset were defined as the 20% of grid cells with 

the highest depletion values. 

 
Hotspots of stock depletion for each of the four natural capital assets were identified by 

extracting the 20% of grid cells with the highest depletion values from each individual asset 

layer14.The combined map of terrestrial depletion was created by overlaying the four natural 

capital asset hotspot layers, and summing for each grid cell how many asset hotspots are 

present, to obtain a value between 0 (the area was not a hotspot of depletion for any asset) 

to four (the area was a hotspot of depletion for all four assets), as displayed in Figure 6. 

 

Global hotspots of natural capital depletion span all 14 terrestrial biomes15, and 10 of the 

biomes have over 50% of their area overlapping with a hotspot of depletion for at least one 

natural capital asset (see Table 2). Tropical and Subtropical Grasslands, Savannas and 

Shrublands (one of the largest biomes in the world -over 21 million km2, found across South 

America, Central and Southern Africa, and Australia), had the most overlap with hotspots of 

depletion for multiple natural capital assets (94%), while Boreal Forests and Taiga (found in 

Canada, Alaska, Russia and Scandinavia) had the least overlap (14%). However, hotspots of 

depletion for all four natural capital assets were found to overlap on just 0.5% of the global 

land area (~ 670,000 km2 out of 135.5 million km2), with over half the hotspots’ area located 

across Bangladesh, Bhutan, Eastern India and Nepal (see details of ecoregions below), and 

89,000 km2 in the Cerrado.   

 
14 As per the methodology outlined in Soto-Navarro et al. (2020). 
15 Defined as the largest unit of ecological classification, typically based on dominant vegetation 
structure. The biomes listed in this analysis were defined by Dinerstein et al. (2017). 

https://royalsocietypublishing.org/doi/full/10.1098/rstb.2019.0128?casa_token=sc4nQ1NVGqYAAAAA%3AChW73HNZVfr5M0gg_l83moXw-UKA_ZoDeAaNA1unT2RG0OXwQVfyIbzPKCmiDhqvr0mlHmZa6Skk
https://academic.oup.com/bioscience/article/67/6/534/3102935#supplementary-data
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Table 2. Overlap of the area of each of the 14 global terrestrial biomes with a hotspot of 

depletion for one, two, three or four of the natural capital assets (atmosphere, water, soil and 

sediments, and biodiversity).  

Biome 

Percentage of biome 
area overlapping with 
hotspots of depletion 

for a number of natural 
capital assets 

Percentage of 
biome area 

overlapping with 
hotspots of 
depletion 

Biome area 
overlapping 

with hotspots 
of depletion 

(in km2) 

1 2 3 4   

Tropical and Subtropical 
Grasslands, Savannas 
and Shrublands 

53% 32% 8% 1% 94% 20,075,388 

Montane Grasslands and 
Shrublands 

35% 30% 18% 4% 87% 4,224,500 

Temperate Grasslands, 
Savannas and Shrublands 

60% 24% 1% 0% 85% 9,009,453 

Flooded Grasslands and 
Savannas 

45% 30% 6% 0% 81% 937,407 

Tropical and Subtropical 
Dry Broadleaf Forests 

41% 32% 7% 1% 80% 3,121,691 

Mediterranean Forests, 
Woodlands and Scrub 

59% 15% 1% 0% 75% 2,479,920 

Deserts and Xeric 
Shrublands 

49% 14% 3% 0% 66% 17,299,376 

Temperate Broadleaf and 
Mixed Forests 

48% 16% 3% 0% 66% 8,361,676 

Tropical and Subtropical 
Coniferous Forests 

45% 15% 5% 0% 65% 442,003 

Tropical and Subtropical 
Moist Broadleaf Forests 

40% 16% 4% 1% 61% 11,947,765 

Mangroves 31% 13% 2% 1% 47% 157,000 

Temperate Conifer 
Forests 

30% 11% 3% 0% 45% 1,691,031 

Tundra 34% 3% 0% 0% 37% 3,132,206 

Boreal Forests and Taiga 14% 0% 0% 0% 14% 2,171,877 

 

At a more granular level, 775 of 846 terrestrial ecoregions16 were found to have an overlap 

with a hotspot of depletion for one or more natural capital assets. Among those, 113 

ecoregions were flagged as having complete overlap with hotspots of depletion, which means 

their entire area is under pressure from loss or degradation of at least one natural capital 

asset.  The Lower Gangetic Plains Moist Deciduous Forests and the Sundarbans Freshwater 

Swamp Forests, both ecoregions spanning the Bangladesh-India border, were found to have 

41% and 38% respectively of their area overlapping with hotspots of depletion for all four 

natural capital assets (atmosphere, water, soil and sediments, and biodiversity). Neighbouring 

 
16 Defined as “a relatively large unit of land or water containing a geographically distinct assemblage 
of species, natural communities, and environmental conditions” by Olson and Dinerstein (2000). The 
ecoregions used in this analysis were from Dinerstein et al. (2017). 

https://www.biodiversitya-z.org/content/ecoregion#citation-1
https://academic.oup.com/bioscience/article/67/6/534/3102935
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ecoregions (e.g. Upper Gangetic Plains Moist Deciduous Forests, Terai Duar Savanna and 

Grasslands, Eastern Himalayan Alpine Shrub and Meadows etc.) also had some of the highest 

percentage overlaps with hotspots of depletion for all four natural capital assets. A further 

89,000 km2 hotspot is located in the Cerrado (second largest hotspot of overlap for all four 

natural capital assets), and smaller hotspots (under 20,000 km2) in the Qilian Mountains 

subalpine meadows and Huang He Plain mixed forests in China, the Brazilian Mato Gross 

tropical dry forests, and the Namibian savanna woodlands along the Atlantic coast of Southern 

Africa.   

 

The specific hotspots referred to above highlight the two instances when investors should 

consider the risks that hotspots present to businesses: 

1. When a large proportion of an ecoregion or habitat overlaps with hotspots of natural 

capital depletion, it threatens the ecological balance and the ecosystems’ ability to 

deliver services. This is particularly relevant if a business depends on the natural 

capital asset for which the hotspot has been identified, as the business activities will 

be at higher risk. However, there would also be the opportunity to prevent the depletion 

of those assets. 

2. When hotspots of all four types of natural capital asset overlap, it increases the risk of 

disrupting ecosystem services. A wider range of business activities will be affected in 

such areas, as they will all depend upon at least one of the natural capital assets being 

depleted. 

 

Hotspots of depletion not only indicate where investors should be particularly mindful of the 

market, credit and operational risks associated with the loss of natural capital, but also where 

investments could have a positive outcome by halting this loss through a transition to nature-

positive activities. These considerations can feed into the development of investor integration, 

stewardship, and engagement strategies. Further research and analyses are needed to 

understand the regeneration potential for stocks of those natural capital assets, or where 

assets may be increasing. 

 

 

3.7. Limitations 
There are several limitations and caveats associated with this analysis: 

• The datasets were selected because they were the most recent available showing 

natural capital depletion. All datasets used were less than 10 years old. However, 

different time periods or years are associated with each of them, as detailed in Annex 

1. As more datasets become available, the most recent should be included to 

accurately show current depletion of natural capital globally. 

• There is a lack of suitable global-scale data for some indicators. If carrying out a similar 

analysis at a country-level, higher resolution datasets should be sought to improve 

accuracy.  

• This analysis is only intended to depict depletion of stocks of natural capital assets and 

should not be directly used to identify areas with regeneration potential for those 

stocks. Other analyses have focused on establishing the best opportunities for 

restoration, usually of biodiversity or carbon17. 

 

 
17 Analyses include Brancalion et al. (2019), Strassburg et al. (2019), and Soto-Navarro et al. (2020). 

https://advances.sciencemag.org/content/5/7/eaav3223?utm_source=miragenews&utm_medium=miragenews&utm_campaign=news
https://www.nature.com/articles/s41559-018-0743-8?WT.feed_name=subjects_conservation
https://royalsocietypublishing.org/doi/full/10.1098/rstb.2019.0128


 

14 
 

4. Potential depletion of marine natural capital 

4.1. Approach 
Datasets that show the depletion of stocks of marine natural capital assets, or consistent time 

series data to model depletion, were not available. This meant that a different approach had 

to be adopted. Instead of directly mapping areas where marine natural capital is being 

depleted, the marine layer of potential natural capital depletion uses levels of human 

pressures, including fishing pressure and climate change, as a proxy for levels of depletion, 

assuming that areas with the highest level of human pressure have the highest potential for 

natural capital assets to be depleted. The analysis was carried out by overlaying layers that 

depict the location of marine natural capital assets with a layer depicting cumulative human 

pressures that may deplete those natural capital stocks. A hotspot of potential depletion of 

marine natural capital is therefore conceptually defined here as locations where both natural 

capital stocks and human pressures are highest, with the highest 20% of grid cells with the 

highest values retained.18 

 

4.2. Marine natural capital  

 
Figure 7. Number of marine natural capital assets (marine sediment carbon, coral reefs, cold 
corals, seagrasses, mangroves, saltmarshes, tidal flats, seamounts, cold seeps, and 
hydrothermal vents) present in each grid cell. 
 

The marine natural capital assets included are marine sediment carbon and marine 

biodiversity layers, which included biodiversity-rich habitats (coral reefs, cold corals, 

seagrasses, mangroves, saltmarshes, tidal flats, seamounts, cold seeps, and hydrothermal 

vents). Details on these datasets and reformatting/re-scaling applied to them, as well as links 

to the data sources, are available in Annex 1. Once processed, the sediment carbon and 

habitat layers were combined into one data layer of marine natural capital assets (Figure 7). 

Within this layer, a value of nine would represent an area that contains all the habitats, as well 

 
18 Following the methodology adopted in Soto-Navarro et al. (2020). 

https://royalsocietypublishing.org/doi/full/10.1098/rstb.2019.0128?casa_token=sc4nQ1NVGqYAAAAA%3AChW73HNZVfr5M0gg_l83moXw-UKA_ZoDeAaNA1unT2RG0OXwQVfyIbzPKCmiDhqvr0mlHmZa6Skk
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as high sediment carbon.  In practice, the maximum value obtained was seven, as there were 

no grid cells where all the habitats occurred together. 

 

4.3. Marine human pressures 

 
Figure 8. Human pressure hotspots, defined as areas falling within the top 20% of values in 
the Halpern et al. (2015) map of cumulative human pressures on the world’s oceans. 

 

Halpern et al. (2015) mapped cumulative human pressures on the marine environment, 

providing a spatial overview of the degree to which areas are subject to human pressures. 

There are 19 human pressures included, which can be broken down into the following main 

categories: land-based pollution, fishing, climate change, commercial shipping, and invasive 

species. To then identify areas where pressures on the marine environment are highest, the 

20% of grid cells with the highest-pressure values were extracted (Figure 8). 

https://www.nature.com/articles/ncomms8615
https://www.nature.com/articles/ncomms8615
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4.4. Hotspots of potential depletion of marine natural capital 

 
Figure 9. Hotspots of potential natural capital depletion in marine environments, defined as 
the overlap between areas with natural capital assets (from one to seven types) and high 
human pressure.  
 
Hotspots of potential depletion of marine natural capital (Figure 9) were identified by overlaying 

the hotspots of human pressure (Figure 8) with the combined layer of marine natural capital 

assets (Figure 7). These hotspots show areas with the greatest potential for multiple natural 

capital assets to be depleted due to human-caused pressures such as land-based pollution, 

fishing, climate change, commercial shipping, and invasive species. The overlap between 

multiple natural capital assets increases the risk of disrupting ecosystem services provided by 

those assets, and therefore the risk for businesses and investors.  

 

Hotspots where multiple natural capital assets are potentially being depleted include the 

following geographies19:  

• In South-East Asia: The South China Sea, Sunda Shelf, Indonesian through-flow, 

Andaman, Bay of Bengal, and Western Coral Triangle; 

• The Red Sea; 

• In the Caribbean: Tropical North-western Atlantic, and Inter American Seas; and 

• The Northern European Seas. 

 

As with the terrestrial analysis, these hotspots of depletion not only indicate where investors 

should be particularly mindful of the market, credit and operational risks associated with the 

potential loss of natural capital, but also where investments could have a positive outcome by 

halting this loss through a transition to nature-positive activities.  

 

4.5. Limitations 
There are limitations and caveats associated with this analysis, which indicates areas with 

potential depletion of natural capital due to the overlap of high stocks of certain natural capital 

 
19 The provinces used were defined by Spalding et al. (2007). 

https://academic.oup.com/bioscience/article/57/7/573/238419
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assets and high levels of cumulative human pressure. Actual depletion of those stocks has 

not been confirmed. The number of natural capital assets included in this analysis is more 

limited than in the terrestrial analysis, with only biodiversity and carbon represented. This 

reflects global data availability and that other assets such as soil are less relevant in marine 

environments, in terms of material risks for investors. Fish stocks were not included in the 

analysis because global spatial datasets currently available rely on catch data and therefore 

do not provide an accurate picture of stocks of the natural capital asset.  Additional suitable 

datasets on natural capital assets, including related to their depletion, would further efforts to 

build an accurate and more holistic picture of natural capital depletion in the marine 

environment.



18 
 

Annex 1: Datasets and re-scaling 

Asset 
Dataset 
name 

Original 
dataset 
format 

Time 
span 
used 

Re-scaling Link to data Licensing Reference 

A
tm

o
s
p
h
e
re

 

GISS 
Surface 
Temperature 
Analysis 
ver4 

Point data 
(from 
weather 
stations) 
converted to 
raster with 
1,200km 
smoothing 
radius  

1990-
2019 

All values were converted to 
absolute values, then normalised 
between 0 and 1. Both atmosphere 
layers were combined with even 
weightings to produce the 
atmosphere depletion layer. 

https://data.gis
s.nasa.gov/gis
temp/  

Equivalent 
to CC BY 
4.0 

GISTEMP Team, 2020: GISS Surface 
Temperature Analysis (GISTEMP), 
version 4. NASA Goddard Institute for 
Space Studies. Dataset accessed Oct 
2020-10 // Lenssen, N., G. Schmidt, J. 
Hansen, M. Menne, A. Persin, R. 
Ruedy, and D. Zyss (2019) 
Improvements in the GISTEMP 
uncertainty model. J. Geophys. Res. 
Atmos., 124, no. 12, 6307-6326. 

Emissions 
Database for 
Global 
Atmospheric 
Research 
v5.0 

Raster, with 
0.1 degree 
resolution 

2015 

Layers were log(x+1) transformed 
and normalised between 0 and 1. 
They were combined with even 
weightings and the summed layer 
was normalised from 0 to 1. Both 
atmosphere layers were combined 
with even weightings to produce the 
atmosphere depletion layer. 

https://edgar.jr
c.ec.europa.e
u/overview.ph
p?v=50_AP  

Equivalent 
to CC BY 
4.0 

Crippa, M., Oreggioni, G., Guizzardi, 
D., Muntean, M., Schaaf, E., Lo Vullo, 
E., Solazzo, E., Monforti-Ferrario, F., 
Olivier, J.G.J., Vignati, E., Fossil CO2 
and GHG emissions of all world 
countries - 2019 Report, EUR 29849 
EN, Publications Office of the 
European Union, Luxembourg, 2019, 
ISBN 978-92-76-11100-9. 

W
a
te

r WRI 
Aqueduct 
2019 

Polygons 
(of 
hydrological 
sub-basins)  

2019 

All layers used were normalised 
between 0 and 1, then combined 
with even weightings. The summed 
layer was normalised between 0 
and 1. 

https://www.wr
i.org/applicatio
ns/aqueduct/w
ater-risk-atlas/  

CC BY 4.0 
 
Data 
available 
through 
ENCORE 
as well 

Hofste, R., S. Kuzma, S. Walker, E.H. 
Sutanudjaja, et. al. (2019) Aqueduct 
3.0: Updated Decision Relevant 
Global Water Risk Indicators. 
Technical Note. Washington, DC: 
World Resources Institute. 

S
o
il 

a
n
d
 s

e
d
im

e
n
ts

 

Global Soil 
Erosion 

Raster, 
250m 
resolution 
resampled at 
25km 

2012 

All values were normalised 
between 0 and 1. Soil layers were 
combined with even weightings to 
produce the soil depletion layer. 

https://esdac.jr
c.ec.europa.e
u/content/glob
al-soil-erosion  

Equivalent 
to CC BY 
4.0 

Borrelli P., Robinson D.A., Fleischer 
L.R., Lugato E., Ballabio C., Alewell 
C., Meusburger K., Modugno, S., 
Schutt, B. Ferro, V. Bagarello, V. Van 
Oost, K., Montanarella, L., Panagos 
P. (2017) An assessment of the global 
impact of 21st century land use 
change on soil erosion.  Nature 
Communications, 8 (1): art. no. 2013. 

https://data.giss.nasa.gov/gistemp/
https://data.giss.nasa.gov/gistemp/
https://data.giss.nasa.gov/gistemp/
https://edgar.jrc.ec.europa.eu/overview.php?v=50_AP
https://edgar.jrc.ec.europa.eu/overview.php?v=50_AP
https://edgar.jrc.ec.europa.eu/overview.php?v=50_AP
https://edgar.jrc.ec.europa.eu/overview.php?v=50_AP
https://www.wri.org/applications/aqueduct/water-risk-atlas/
https://www.wri.org/applications/aqueduct/water-risk-atlas/
https://www.wri.org/applications/aqueduct/water-risk-atlas/
https://www.wri.org/applications/aqueduct/water-risk-atlas/
https://esdac.jrc.ec.europa.eu/content/global-soil-erosion
https://esdac.jrc.ec.europa.eu/content/global-soil-erosion
https://esdac.jrc.ec.europa.eu/content/global-soil-erosion
https://esdac.jrc.ec.europa.eu/content/global-soil-erosion
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Global soil 
salinity 
change 

Raster, 
250m 
resolution 

1986-
2016 

Grid cell values from 2016 were 
subtracted from 1986 values 
(except where data were missing – 
in that case 2009 or 1992 data had 
to be used to replace 2016 and 
1986 values respectively). Negative 
values (indicating decrease in 
salinity) were set to 0, as only an 
increase in salinity was interpreted 
as depletion of soil. The dataset 
was then normalised between 0 
and 1. Soil layers were combined 
with even weightings to produce the 
soil depletion layer. 

https://data.isri
c.org 

CC BY 4.0 

Ivushkin, K., Bartholomeus, H., Bregt, 
A. K., Pulatov, A., Kempen, B., de 
Sousa, L. (2019) Global mapping of 
soil salinity change. Remote Sensing 
of Environment 231. 

Soil Organic 
Carbon 
Stocks 

Raster, 
250m 
resolution 

2000-
2018 

Grid cell values from 2000 were 
subtracted from 2018 values. 
Positive values (indicating a gain in 
carbon) were set to 0, as only a 
decrease in carbon stock was 
interpreted as depletion of soil. All 
values were multiplied by -1 and 
normalised between 0 and 1. Soil 
layers were combined with even 
weightings to produce the soil 
depletion layer. 

https://soilsrev
ealed.org/  

CC BY 4.0 

Soils Revealed (2020) Space-time 
predictions of 0-30 cm soil organic 
carbon stock between the years 2000 
and 2018. 

B
io

d
iv

e
rs

it
y
 

Biodiversity 
Intactness 
Index 

Raster, 1km 
resolution 

2005 land 
cover 
estimates 

All values were reversed, so 1 
indicates low intactness/high 
depletion, as in the other datasets 
(BII originally uses 1 to indicate 
high intactness). 

https://data.nh
m.ac.uk/datas
et/global-map-
of-the-
biodiversity-
intactness-
index-from-
newbold-et-al-
2016-science  

CC BY 4.0 

Newbold, T., Hudson, L. N., Arnell, A. 
P., Contu, S., et al (2016) Has land 
pushed terrestrial biodiversity beyond 
the planetary boundary? A global 
assessment. Science 353 (6296), pp 
288-291.  

https://url6.mailanyone.net/v1/?m=1kaaI5-00082p-4v&i=57e1b682&c=jxkD_WEC4pth4tFiCHMTpP5fijm3YRO_6wps1oMUklvRA450aTecPkpwTO8949RSrdZR1XyrdbxuHNdsXi0TW6VN3OG-5yRt2U6dqEuqdZyjdIjcAevF0gnh8QjLGbKj5S7TvUed24IQL6bpdE2vNCDkDHrz8D3WnY7zHj1nqM__ZO-OqQDgYkWPbugaDczsWLJDSoAoEheDJGGrJ5d6xVmLQud1BuYflzS_VcdgprTZPWU2Rj8oa3oP8hbidJwlet1t-pt2TOtlUFfTtCjSpaz6u5EKnfPHyCiHhdMFyGxbG6aF81BOZWecUaMNU-t1mvDVkibLtbLu1Pz8-LtbOKjiH_Y5sfd1YFJ29na6xEjOANM8s0F9XBDsX1y89-1MxzC3sxlVEpwLSMx6x_xgljATfHv3jCZlGU92sAQTZ4SqqFDYKcxl_uvAz9VZoT4A2xs9P3KxEO-vVW75A2s7mJ5bruyLWnSrLZRxh1wXcut4BdmXx1QlIcJgl_JOvNVMuNOCAcRcApP5vua52dGC8oX-F8WyaTN0qxvsfx1ruLNf6nLwktmJknpAc_eZRPilmA1Ea1GHbd2Unn85CgvqKl1qnxTOudExyJANRGAZ4fVSDGkYGD5p9iYzV2PDFcPC3NsfuTfa1EvUnWnPauoUUGNXvSNvQCCUuAkFdDAV8aw0yMFyRt4yxjMEkLGM8ZamrCUq1boU49GzuQ7NA4KeaJDu-HJHaHjabQSJejb7gz9dwszzOZRR0IUvkniLmnf65HuhGnxQkdBY7JHFTNKtmborqUaweTybrHZ83ZsnaHGBM4BADFlT4dkmUOOOCFUD2A3TxsMKzTEGUKsW7dGAJU_oyNt1vUOvxmcpnp7J2H748GZkeWVkMfTRbdhAg0DWreWOivYBNlB6San1QxtlXZwXSniITVtxTdx-yCsQgUXZC_uoZfkpvBqcUuE8EpoiQGtuqBwrWSxJdHiRIlIFEpM7RqSwlaZFHtBPWysLqr6wGLR67b4pu4MH-TiCPqdDPTqxIpCODAwRIKKbm_7bUoxnpEFiNl2iNkO-XUPNykA
https://url6.mailanyone.net/v1/?m=1kaaI5-00082p-4v&i=57e1b682&c=jxkD_WEC4pth4tFiCHMTpP5fijm3YRO_6wps1oMUklvRA450aTecPkpwTO8949RSrdZR1XyrdbxuHNdsXi0TW6VN3OG-5yRt2U6dqEuqdZyjdIjcAevF0gnh8QjLGbKj5S7TvUed24IQL6bpdE2vNCDkDHrz8D3WnY7zHj1nqM__ZO-OqQDgYkWPbugaDczsWLJDSoAoEheDJGGrJ5d6xVmLQud1BuYflzS_VcdgprTZPWU2Rj8oa3oP8hbidJwlet1t-pt2TOtlUFfTtCjSpaz6u5EKnfPHyCiHhdMFyGxbG6aF81BOZWecUaMNU-t1mvDVkibLtbLu1Pz8-LtbOKjiH_Y5sfd1YFJ29na6xEjOANM8s0F9XBDsX1y89-1MxzC3sxlVEpwLSMx6x_xgljATfHv3jCZlGU92sAQTZ4SqqFDYKcxl_uvAz9VZoT4A2xs9P3KxEO-vVW75A2s7mJ5bruyLWnSrLZRxh1wXcut4BdmXx1QlIcJgl_JOvNVMuNOCAcRcApP5vua52dGC8oX-F8WyaTN0qxvsfx1ruLNf6nLwktmJknpAc_eZRPilmA1Ea1GHbd2Unn85CgvqKl1qnxTOudExyJANRGAZ4fVSDGkYGD5p9iYzV2PDFcPC3NsfuTfa1EvUnWnPauoUUGNXvSNvQCCUuAkFdDAV8aw0yMFyRt4yxjMEkLGM8ZamrCUq1boU49GzuQ7NA4KeaJDu-HJHaHjabQSJejb7gz9dwszzOZRR0IUvkniLmnf65HuhGnxQkdBY7JHFTNKtmborqUaweTybrHZ83ZsnaHGBM4BADFlT4dkmUOOOCFUD2A3TxsMKzTEGUKsW7dGAJU_oyNt1vUOvxmcpnp7J2H748GZkeWVkMfTRbdhAg0DWreWOivYBNlB6San1QxtlXZwXSniITVtxTdx-yCsQgUXZC_uoZfkpvBqcUuE8EpoiQGtuqBwrWSxJdHiRIlIFEpM7RqSwlaZFHtBPWysLqr6wGLR67b4pu4MH-TiCPqdDPTqxIpCODAwRIKKbm_7bUoxnpEFiNl2iNkO-XUPNykA
https://soilsrevealed.org/
https://soilsrevealed.org/
https://data.nhm.ac.uk/dataset/global-map-of-the-biodiversity-intactness-index-from-newbold-et-al-2016-science
https://data.nhm.ac.uk/dataset/global-map-of-the-biodiversity-intactness-index-from-newbold-et-al-2016-science
https://data.nhm.ac.uk/dataset/global-map-of-the-biodiversity-intactness-index-from-newbold-et-al-2016-science
https://data.nhm.ac.uk/dataset/global-map-of-the-biodiversity-intactness-index-from-newbold-et-al-2016-science
https://data.nhm.ac.uk/dataset/global-map-of-the-biodiversity-intactness-index-from-newbold-et-al-2016-science
https://data.nhm.ac.uk/dataset/global-map-of-the-biodiversity-intactness-index-from-newbold-et-al-2016-science
https://data.nhm.ac.uk/dataset/global-map-of-the-biodiversity-intactness-index-from-newbold-et-al-2016-science
https://data.nhm.ac.uk/dataset/global-map-of-the-biodiversity-intactness-index-from-newbold-et-al-2016-science
https://data.nhm.ac.uk/dataset/global-map-of-the-biodiversity-intactness-index-from-newbold-et-al-2016-science
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E
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The following asset was not retained for this analysis, as the past or current rates of depletion are not perceived as presenting an environmental risk for investors. 

M
in

e
ra

ls
 

The following asset was not retained for this analysis, as the past or current rates of depletion are not perceived as presenting an environmental risk for investors. 

L
a
n
d

 

g
e
o
m

o
rp

h
o
lo

g
y
 

The following asset was not retained for this analysis, as the past or current rates of depletion are not perceived as presenting an environmental risk for investors. 

O
c
e
a
n
 

g
e
o
m

o
rp

h
o
lo

g
y
 

The following asset was not retained for this analysis, as the past or current rates of depletion are not perceived as presenting an environmental risk for investors. 

M
a
ri
n

e
 

s
e
d
im

e
n
t 

c
a
rb

o
n

 Marine 
Sediment 
Carbon 
Stocks 

Raster, 1km 
resolution 

2020 

All values were log(x+1) 
transformed to reduce skew. The 
20% of grid cells with the highest 
values (as per Soto-Navarro et al. 
(2020)) were extracted to identify 
areas with the highest marine 
sediment carbon stocks. 

https://figshar
e.com/articles/
marine_soil_c
arbon/994181
6  

CC BY 4.0 

Atwood, T., B., Witt, A., Mayorga, J., 
Hammill, E., Sala, E. (2020) Global 
Patterns in Marine Sediment Carbon 
Stocks. Front. Mar. Sci. 7 (165). 

https://figshare.com/articles/marine_soil_carbon/9941816
https://figshare.com/articles/marine_soil_carbon/9941816
https://figshare.com/articles/marine_soil_carbon/9941816
https://figshare.com/articles/marine_soil_carbon/9941816
https://figshare.com/articles/marine_soil_carbon/9941816
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M
a
ri
n

e
 b

io
d

iv
e
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it
y
 

Global 
Distribution 
of 
Seagrasses 

Polygon and 
points 

2020 

All grid cells where the habitat is 
present were given a value of 1, 
and a value of 0 was given to grid 
cells where the habitat was not 
present. 

https://data.un
ep-
wcmc.org/data
sets/7 

UNEP-
WCMC 
General 
Data 
License 

UNEP-WCMC, Short FT (2020). 
Global distribution of seagrasses 
(version 7.0). Seventh update to the 
data layer used in Green and Short 
(2003). Cambridge (UK): UN 
Environment World Conservation 
Monitoring Centre.  

Global 
Distribution 
of Tidal Flat 
Ecosystems 

Raster, 1km 
resolution 

2019 

All grid cells where the habitat is 
present were given a value of 1, 
and a value of 0 was given to grid 
cells where the habitat was not 
present. 

https://data.un
ep-
wcmc.org/data
sets/47  

CC BY 4.0 

Murray N. J., Phinn S. R., DeWitt M., 
Ferrari R., Johnston R., Lyons M. B., 
Clinton N., Thau D. & Fuller R. A. 
(2019) The global distribution and 
trajectory of tidal flats. Nature. 
565:222-225 

Global 
Distribution 
of Coral 
Reefs 

Polygon and 
points 

2018 

All grid cells where the habitat is 
present were given a value of 1, 
and a value of 0 was given to grid 
cells where the habitat was not 
present. 

https://data.un
ep-
wcmc.org/data
sets/1  

UNEP-
WCMC 
General 
Data 
License 

UNEP-WCMC, WorldFish 
Centre, WRI, TNC (2018). Global 
distribution of warm-water coral reefs, 
compiled from multiple sources 
including the Millennium Coral Reef 
Mapping Project. Version 4.0. 
Includes contributions from IMaRS-
USF and IRD (2005), IMaRS-
USF (2005) and Spalding et al. 
(2001). Cambridge (UK): UN 
Environment World Conservation 
Monitoring Centre.  

Global 
Distribution 
of Cold-
water Corals 

Polygon and 
points 

2017 

All grid cells where the habitat is 
present were given a value of 1, 
and a value of 0 was given to grid 
cells where the habitat was not 
present. 

https://data.un
ep-
wcmc.org/data
sets/3  

UNEP-
WCMC 
General 
Data 
License 

Freiwald A, Rogers A, Hall-Spencer J, 
Guinotte JM, Davies AJ, Yesson C, 
Martin CS, Weatherdon LV (2017). 
Global distribution of cold-water corals 
(version 5.0). Fifth update to the 
dataset in Freiwald et al. (2004) 
by UNEP-WCMC, in collaboration 
with Andre Freiwald and John 
Guinotte. Cambridge (UK): UN 
Environment World Conservation 
Monitoring Centre. 

https://data.unep-wcmc.org/datasets/7
https://data.unep-wcmc.org/datasets/7
https://data.unep-wcmc.org/datasets/7
https://data.unep-wcmc.org/datasets/7
https://data.unep-wcmc.org/datasets/47
https://data.unep-wcmc.org/datasets/47
https://data.unep-wcmc.org/datasets/47
https://data.unep-wcmc.org/datasets/47
https://data.unep-wcmc.org/datasets/1
https://data.unep-wcmc.org/datasets/1
https://data.unep-wcmc.org/datasets/1
https://data.unep-wcmc.org/datasets/1
https://data.unep-wcmc.org/datasets/3
https://data.unep-wcmc.org/datasets/3
https://data.unep-wcmc.org/datasets/3
https://data.unep-wcmc.org/datasets/3
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Global 
Distribution 
of 
Saltmarshes 

Polygon and 
points 

2017 

All grid cells where the habitat is 
present were given a value of 1, 
and a value of 0 was given to grid 
cells where the habitat was not 
present. 

https://data.un
ep-
wcmc.org/data
sets/43  

CC BY NC 

Mcowen C, Weatherdon LV, Bochove 
J, Sullivan E, Blyth S, Zockler C, 
Stanwell-Smith D, Kingston N, Martin 
CS, Spalding M, Fletcher S (2017). A 
global map of saltmarshes. 
Biodiversity Data Journal 5: e11764.  

Global 
Mangrove 
Watch 

Polygon 2016 

All grid cells where the habitat is 
present were given a value of 1, 
and a value of 0 was given to grid 
cells where the habitat was not 
present. 

https://data.un
ep-
wcmc.org/data
sets/45  

CC BY 4.0 

Bunting P., Rosenqvist A., Lucas R., 
Rebelo L-M., Hilarides L., Thomas N., 
Hardy A., Itoh T., Shimada M. and 
Finlayson C.M. (2018). The Global 
Mangrove Watch – a New 2010 
Global Baseline of Mangrove Extent. 
Remote Sensing 10(10): 1669.  

Global 
Distribution 
of 
Seamounts  

Polygon 
(depicting 
base area) 

2011 

All grid cells where the habitat is 
present were given a value of 1, 
and a value of 0 was given to grid 
cells where the habitat was not 
present. 

https://data.un
ep-
wcmc.org/data
sets/41  

CC BY 3.0 

Yesson C, Clark MR, Taylor M, 
Rogers AD (2011). The global 
distribution of seamounts based on 
30-second bathymetry data. Deep 
Sea Research Part I: Oceanographic 
Research Papers 58: 442-453. 

Global 
Distribution 
of cold 
seeps 
(ChEssBase
) 

Points 
Records 
since 
2005 

All grid cells where the habitat is 
present were given a value of 1, 
and a value of 0 was given to grid 
cells where the habitat was not 
present. 

https://obis.or
g/dataset/471
a8de8-80f8-
43f9-9443-
88a45712feba  

CC BY 4.0 

Ramirez-Llodra, E., Blanco, (2005). 
ChEssBase: an online information 
system on biodiversity and 
biogeography of deep-sea fauna from 
chemosynthetic ecosystems. Version 
2. 

Global 
distribution 
of 
hydrotherma
l vents 
(ChEssBase
) 

Points 
Records 
since 
2005 

All grid cells where the habitat is 
present were given a value of 1, 
and a value of 0 was given to grid 
cells where the habitat was not 
present. 

https://obis.or
g/dataset/471
a8de8-80f8-
43f9-9443-
88a45712feba  

CC BY 4.0 

Ramirez-Llodra, E., Blanco, (2005). 
ChEssBase: an online information 
system on biodiversity and 
biogeography of deep-sea fauna from 
chemosynthetic ecosystems. Version 
2. 

https://data.unep-wcmc.org/datasets/43
https://data.unep-wcmc.org/datasets/43
https://data.unep-wcmc.org/datasets/43
https://data.unep-wcmc.org/datasets/43
https://data.unep-wcmc.org/datasets/45
https://data.unep-wcmc.org/datasets/45
https://data.unep-wcmc.org/datasets/45
https://data.unep-wcmc.org/datasets/45
https://data.unep-wcmc.org/datasets/41
https://data.unep-wcmc.org/datasets/41
https://data.unep-wcmc.org/datasets/41
https://data.unep-wcmc.org/datasets/41
https://obis.org/dataset/471a8de8-80f8-43f9-9443-88a45712feba
https://obis.org/dataset/471a8de8-80f8-43f9-9443-88a45712feba
https://obis.org/dataset/471a8de8-80f8-43f9-9443-88a45712feba
https://obis.org/dataset/471a8de8-80f8-43f9-9443-88a45712feba
https://obis.org/dataset/471a8de8-80f8-43f9-9443-88a45712feba
https://obis.org/dataset/471a8de8-80f8-43f9-9443-88a45712feba
https://obis.org/dataset/471a8de8-80f8-43f9-9443-88a45712feba
https://obis.org/dataset/471a8de8-80f8-43f9-9443-88a45712feba
https://obis.org/dataset/471a8de8-80f8-43f9-9443-88a45712feba
https://obis.org/dataset/471a8de8-80f8-43f9-9443-88a45712feba
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s
 Cumulative 

human 
impacts on 
the world's 
ocean 

Raster, 1km 
resolution 

2013 

All values were log(x+1) 
transformed to reduce skew. The 
20% of grid cells with the highest 
values (as per Soto-Navarro et al. 
(2020)) were then extracted to 
identify areas with the highest 
pressures on the marine 
environment. 

https://ohi-
science.org/da
ta/  

CC BY 4.0 

Halpern, BS, Frazier, M, Potapenko, 
J, Casey, KS, Koenig, K, Longo, C, 
Lowndes, JS, Rockwood, RC, Selig, 
ER, Selkoe, KA, Walbridge, S (2015) 
Spatial and temporal changes in 
cumulative human impacts on the 
world's ocean. Nature 
Communications 6 (7615). 

 

  

https://ohi-science.org/data/
https://ohi-science.org/data/
https://ohi-science.org/data/
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Annex 2: Overlap of global terrestrial biomes with hotspots of natural capital asset 

depletion 

Biome 

Percentage of biome area overlapping with hotspots of depletion for each 
natural capital asset 

Atmosphere Water 
Soil and 

sediments 
Biodiversity 

Boreal Forests and Taiga 4% 0% 10% 1% 

Deserts and Xeric Shrublands 15% 24% 10% 36% 

Flooded Grasslands and Savannas 14% 58% 24% 28% 

Mangroves 18% 23% 22% 3% 

Mediterranean Forests, Woodlands and Scrub 28% 2% 22% 40% 

Montane Grasslands and Shrublands 32% 46% 43% 44% 

Temperate Broadleaf and Mixed Forests 46% 5% 25% 11% 

Temperate Conifer Forests 21% 7% 22% 14% 

Temperate Grasslands, Savannas and Shrublands 13% 6% 22% 70% 

Tropical and Subtropical Coniferous Forests 13% 16% 48% 12% 

Tropical and Subtropical Dry Broadleaf Forests 14% 58% 49% 7% 

Tropical and Subtropical Grasslands, Savannas and Shrublands 11% 74% 27% 32% 

Tropical and Subtropical Moist Broadleaf Forests 19% 28% 37% 4% 

Tundra 28% 0% 12% 0% 

 

 


